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Since publication of the first Ecological Stides volume on biological soil crusts (biocrusts) in 2003, numerous
studies have been conducted trying to understand the role of biocrusts in runoff generation and water erosion. Most
of them considered these communities as one of the most important stabilizing factors dryland regions. However,
these studies were concentrated only on patch or hillslope scales, and there is a lack of information on biocrust
interactions with other surface components at catchment scale. Even on fine textured soils, where biocrusts
increase water infiltration, they act as runoff source when compared to vegetation. Run-on from biocrusted areas
may be harvested by downslope vegetation, but sometimes it may promote downslope erosion. Thus, to really
understand the effect of biocrusts on soil erosion, studies on larger scales, preferably on a catchment scale are
needed.
For this we developed a new approach, based on field measurements and remote sensing techniques, to include
biocrust effects in physically-based runoff and erosion modeling. Doing this we were able to analyze how runoff
generated in biocrust areas is redistributed within the landscape and its effect on catchment water erosion. The
Limburg Soil Erosion Model (LISEM) was used to parameterize and simulate the effects of biocrusts on soil
erosion in a small badlands catchment, where biocrusts represent one of the main surface components. Biocrust
stability and cohesion were measured in the field, their hydrological properties were obtained from runoff plots,
and their cover and spatial distribution was estimated from a hyperspectral image by linear mixture analysis. Then,
the model was run under different rainfall intensities and final runoff and erosion rates were compared with field
data measured at the catchment outlet. Moreover, these results were compared with the hypothetical scenario in
which biocrusts were removed, simulating human disturbances or climatic change effects on biocrusts cover.
Our results showed that most of the runoff generated in biocrust dominated areas is re-infiltrated in downstream
vegetation. However, when biocrusts were removed, as in the case of human disturbance, runoff generation
increased considerably in those areas. This led to the saturation of vegetated buffers, increasing catchment
connectivity and water erosion. Thus we may conclude that the proposed approach enables us to include biocrusts
in spatially distributed runoff and erosion models, which can be used to understand their real role in soil erosion
at catchment scale, but also to evaluate the effect of human activity and global change on catchment-scale water
erosion.


